[bookmark: _GoBack]Supplementary eTable 1. Total person-years provided by the cohort of soccer players during the entire study period by year of age
	[bookmark: RANGE!A1:A40]Age
	Person-years until the year 1975*
	Person-years from 1976 to 2018**
	Total person-years until 2018

	15
	12082,00
	11504,00
	23586,00

	16
	11380,00
	12197,40
	23577,40

	17
	10722,00
	12844,50
	23566,50

	18
	10159,00
	13394,81
	23553,81

	19
	9603,00
	13936,84
	23539,84

	20
	9119,00
	14406,08
	23525,08

	21
	8613,00
	14896,65
	23509,65

	22
	8145,00
	15348,64
	23493,64

	23
	7726,00
	15751,25
	23477,25

	24
	7353,00
	16107,72
	23460,72

	25
	6961,00
	16482,99
	23443,99

	26
	6543,00
	16883,94
	23426,94

	27
	6131,00
	17278,48
	23409,48

	28
	5652,00
	17739,39
	23391,39

	29
	5157,00
	18215,54
	23372,54

	30
	4647,00
	18705,82
	23352,82

	31
	4228,00
	19104,22
	23332,22

	32
	3843,00
	19467,74
	23310,74

	33
	3461,00
	19827,47
	23288,47

	34
	3165,00
	20100,47
	23265,47

	35
	2835,00
	20406,59
	23241,59

	36
	2420,00
	20787,68
	23207,68

	37
	2023,00
	21107,04
	23130,04

	38
	1653,00
	21306,36
	22959,36

	39
	1351,00
	21306,46
	22657,46

	40
	1070,00
	21095,81
	22165,81

	41
	834,00
	20876,01
	21710,01

	42
	643,00
	20581,21
	21224,21

	43
	495,00
	20222,16
	20717,16

	44
	355,00
	19829,79
	20184,79

	45
	248,00
	19345,02
	19593,02

	46
	158,00
	18871,53
	19029,53

	47
	103,00
	18332,18
	18435,18

	48
	70,00
	17706,51
	17776,51

	49
	45,00
	17046,08
	17091,08

	50
	29,00
	16399,41
	16428,41

	51
	13,00
	15805,00
	15818,00

	52
	5,00
	15149,79
	15154,79

	53
	3,00
	14478,54
	14481,54

	54
	 - 
	13831,29
	13831,29

	55
	 - 
	13133,76
	13133,76

	56
	 - 
	12464,43
	12464,43

	57
	 - 
	11767,72
	11767,72

	58
	 - 
	11054,60
	11054,60

	59
	 - 
	10326,71
	10326,71

	60
	 - 
	9641,17
	9641,17

	61
	 - 
	9044,16
	9044,16

	62
	 - 
	8455,38
	8455,38

	63
	 - 
	7933,20
	7933,20

	64
	 - 
	7394,01
	7394,01

	65
	 - 
	6891,98
	6891,98

	66
	 - 
	6436,50
	6436,50

	67
	 - 
	6024,30
	6024,30

	68
	 - 
	5600,21
	5600,21

	69
	 - 
	5159,95
	5159,95

	70
	 - 
	4729,82
	4729,82

	71
	 - 
	4251,94
	4251,94

	72
	 - 
	3771,79
	3771,79

	73
	 - 
	3294,54
	3294,54

	74
	 - 
	2899,92
	2899,92

	75
	 - 
	2544,06
	2544,06

	76
	 - 
	2204,59
	2204,59

	77
	 - 
	1933,59
	1933,59

	78
	 - 
	1651,60
	1651,60

	79
	 - 
	1331,71
	1331,71

	80
	 - 
	1041,12
	1041,12

	81
	 - 
	787,57
	787,57

	82
	 - 
	591,60
	591,60

	83
	 - 
	426,15
	426,15

	84
	 - 
	298,63
	298,63

	85
	 - 
	204,73
	204,73

	86
	 - 
	138,67
	138,67

	87
	 - 
	85,83
	85,83

	88
	 - 
	50,84
	50,84

	89
	 - 
	26,80
	26,80

	90
	 - 
	14,17
	14,17

	91
	 - 
	7,68
	7,68

	92
	 - 
	3,87
	3,87

	93
	 - 
	1,91
	1,91

	94
	 - 
	0,64
	0,64

	95
	 - 
	0,19
	0,19

	96
	 - 
	0,09
	0,09



*The total person years until 1975 were obtained assuming that all players in the cohort were alive in that year. Each player who entered the cohort before 1975 provided a number of person-years equal to the number of years of follow-up from his entry in the cohort of exposed (fixed at 15 years for each player) to the year 1975. For example: a player aged 15 in 1975 provided 1 person-year to age 15, a player aged 16 in 1975 provided 1 person-year to age 15 and 1 person-year to age 16 (total 2 person-years), a player aged 17 provided 1 person-year to age 15, 1 person-year to age 16 and 1 person-year to age 17 (total 3 person-years), and so on. A player aged 53 in 1975 provided 1 person-year to age 53, and 1 person-year to all ages from 15 to 52 (total 39 person-years).
**The total person years during the period 1976-2018 were estimated using the prospective probabilities of survival, as illustrated in Supplementary eTable 2.





Supplementary eTable 2. Estimation of person-years by age during the period 1976-2018 using prospective probabilities of survival
	Age in the year
1975
	N1975
	P1975
	Age in the year
1976
	N1976
	P1976
	Age in the year
1977
	N1977
	...
	Age in the year
2016
	N2016
	P2016
	Age in the year
2017
	N2017
	P2017
	Age in the year
2018
	N2018

	-
	-
	-
	-
	-
	-
	-
	-
	...
	33
	8,8937
	0.9993858
	34
	8,8882
	0.9993797
	35
	8,8827

	-
	-
	-
	-
	-
	-
	-
	-
	...
	34
	51,318
	0.9993421
	35
	51,285
	0.9993503
	36
	51,251

	-
	-
	-
	-
	-
	-
	-
	-
	...
	35
	142,89
	0.9992998
	36
	142,79
	0.9993127
	37
	142,69

	-
	-
	-
	-
	-
	-
	-
	-
	...
	36
	272,55
	0.9992587
	37
	272,35
	0.9992468
	38
	272,14

	-
	-
	-
	-
	-
	-
	-
	-
	...
	37
	460,76
	0.9992073
	38
	460,39
	0.9991645
	39
	460,01

	-
	-
	-
	-
	-
	-
	-
	-
	...
	38
	422,81
	0.9991456
	39
	422,45
	0.9990761
	40
	422,06

	-
	-
	-
	-
	-
	-
	-
	-
	...
	39
	450,67
	0.9990757
	40
	450,25
	0.9989880
	41
	449,8

	-
	-
	-
	-
	-
	-
	-
	-
	...
	40
	469,69
	0.9989956
	41
	469,22
	0.9989100
	42
	468,7

	-
	-
	-
	-
	-
	-
	-
	-
	...
	41
	492,55
	0.9989090
	42
	492,01
	0.9988184
	43
	491,43

	-
	-
	-
	-
	-
	-
	-
	-
	...
	42
	549,48
	0.9988103
	43
	548,83
	0.9987034
	44
	548,12

	-
	-
	-
	-
	-
	-
	-
	-
	...
	43
	518,37
	0.9986879
	44
	517,69
	0.9985560
	45
	516,94

	-
	-
	-
	-
	-
	-
	-
	-
	...
	44
	546,5
	0.9985442
	45
	545,7
	0.9983838
	46
	544,82

	-
	-
	-
	-
	-
	-
	-
	-
	...
	45
	608,33
	0.9983796
	46
	607,34
	0.9982148
	47
	606,26

	-
	-
	-
	-
	-
	-
	-
	-
	...
	46
	632,79
	0.9981983
	47
	631,65
	0.9980492
	48
	630,41

	-
	-
	-
	-
	-
	-
	-
	-
	...
	47
	607,59
	0.9980147
	48
	606,38
	0.9978849
	49
	605,1

	-
	-
	-
	-
	-
	-
	-
	-
	...
	48
	552,55
	0.9978165
	49
	551,34
	0.9976758
	50
	550,06

	-
	-
	-
	-
	-
	-
	-
	-
	...
	49
	603,2
	0.9975983
	50
	601,75
	0.9974129
	51
	600,2

	-
	-
	-
	-
	-
	-
	-
	-
	...
	50
	610,68
	0.9973965
	51
	609,09
	0.9971725
	52
	607,37

	-
	-
	-
	-
	-
	-
	-
	-
	...
	51
	584,74
	0.9971348
	52
	583,06
	0.9969261
	53
	581,27

	-
	-
	-
	-
	-
	-
	-
	-
	...
	52
	629,88
	0.9968302
	53
	627,88
	0.9966483
	54
	625,78

	-
	-
	-
	-
	-
	-
	-
	-
	...
	53
	599,02
	0.9965026
	54
	596,92
	0.9963040
	55
	594,72

	-
	-
	-
	-
	-
	-
	15
	665
	...
	54
	624,7
	0.9960956
	55
	622,26
	0.9958515
	56
	619,68

	-
	-
	-
	15
	684,0
	0.9992517
	16
	683,49
	...
	55
	639,84
	0.9956291
	56
	637,05
	0.9953664
	57
	634,1

	15
	702
	0.9992197
	16
	701,5
	0.9990975
	17
	700,82
	...
	56
	653,55
	0.9951353
	57
	650,37
	0.9948810
	58
	647,05

	16
	658
	0.9990553
	17
	657,4
	0.9989836
	18
	656,71
	...
	57
	609,6
	0.9946226
	58
	606,33
	0.9943505
	59
	602,9

	17
	563
	0.9989393
	18
	562,4
	0.9989265
	19
	561,8
	...
	58
	518,69
	0.9941137
	59
	515,63
	0.9937409
	60
	512,41

	18
	556
	0.9989003
	19
	555,4
	0.9989114
	20
	554,78
	...
	59
	509,3
	0.9935872
	60
	506,04
	0.9930605
	61
	502,52

	19
	484
	0.9989111
	20
	483,5
	0.9989292
	21
	482,96
	...
	60
	440,7
	0.9929762
	61
	437,6
	0.9923338
	62
	434,25

	20
	506
	0.9989316
	21
	505,5
	0.9989504
	22
	504,93
	...
	61
	457,47
	0.9922990
	62
	453,95
	0.9915865
	63
	450,13

	21
	468
	0.9989241
	22
	467,5
	0.9989499
	23
	467,01
	...
	62
	419,18
	0.9915011
	63
	415,62
	0.9907662
	64
	411,78

	22
	419
	0.9988977
	23
	418,5
	0.9989581
	24
	418,1
	...
	63
	371,12
	0.9906248
	64
	367,64
	0.9898210
	65
	363,9

	23
	373
	0.9988898
	24
	372,6
	0.9989740
	25
	372,2
	...
	64
	326,24
	0.9895916
	65
	322,84
	0.9887050
	66
	319,19

	24
	392
	0.9989161
	25
	391,6
	0.9989856
	26
	391,18
	...
	65
	338,44
	0.9883555
	66
	334,5
	0.9875226
	67
	330,33

	25
	418
	0.9989729
	26
	417,6
	0.9990133
	27
	417,16
	...
	66
	356,05
	0.9870032
	67
	351,43
	0.9861938
	68
	346,57

	26
	412
	0.9990311
	27
	411,6
	0.9990598
	28
	411,21
	...
	67
	346,79
	0.9859942
	68
	341,93
	0.9850035
	69
	336,8

	27
	479
	0.9990467
	28
	478,5
	0.9990767
	29
	478,1
	...
	68
	398,29
	0.9851664
	69
	392,39
	0.9839348
	70
	386,08

	28
	495
	0.9990121
	29
	494,5
	0.9990324
	30
	494,03
	...
	69
	404,03
	0.9839159
	70
	397,53
	0.9824175
	71
	390,54

	29
	510
	0.9989369
	30
	509,5
	0.9989452
	31
	508,92
	...
	70
	405,95
	0.9821037
	71
	398,68
	0.9802933
	72
	390,83

	30
	419
	0.9988418
	31
	418,5
	0.9988274
	32
	418,02
	...
	71
	324,32
	0.9798066
	72
	317,77
	0.9778307
	73
	310,73

	31
	385
	0.9987461
	32
	384,5
	0.9986926
	33
	384,01
	...
	72
	288,57
	0.9769973
	73
	281,93
	0.9746790
	74
	274,79

	32
	382
	0.9986642
	33
	381,5
	0.9985768
	34
	380,95
	...
	73
	277,14
	0.9741173
	74
	269,96
	0.9712201
	75
	262,19

	33
	296
	0.9985890
	34
	295,6
	0.9984874
	35
	295,14
	...
	74
	208,72
	0.9716178
	75
	202,79
	0.9682072
	76
	196,35

	34
	330
	0.9985137
	35
	329,5
	0.9984078
	36
	328,98
	...
	75
	225,73
	0.9690452
	76
	218,75
	0.9651720
	77
	211,13

	35
	415
	0.9984428
	36
	414,4
	0.9983386
	37
	413,67
	...
	76
	275,18
	0.9664778
	77
	265,95
	0.9621504
	78
	255,89

	36
	397
	0.9983417
	37
	396,3
	0.9982226
	38
	395,64
	...
	77
	253,52
	0.9632132
	78
	244,19
	0.9583973
	79
	234,03

	37
	370
	0.9981806
	38
	369,3
	0.9980205
	39
	368,6
	...
	78
	224,32
	0.9586631
	79
	215,05
	0.9529287
	80
	204,93

	38
	302
	0.9979587
	39
	301,4
	0.9977596
	40
	300,71
	...
	79
	171,53
	0.9528346
	80
	163,44
	0.9459156
	81
	154,6

	39
	281
	0.9977030
	40
	280,4
	0.9974681
	41
	279,64
	...
	80
	148,33
	0.9460994
	81
	140,33
	0.9382285
	82
	131,66

	40
	236
	0.9974148
	41
	235,4
	0.9971154
	42
	234,71
	...
	81
	115,19
	0.9391228
	82
	108,18
	0.9300131
	83
	100,61

	41
	191
	0.9970644
	42
	190,4
	0.9967087
	43
	189,81
	...
	82
	85,177
	0.9310324
	83
	79,303
	0.9204595
	84
	72,995

	42
	148
	0.9967247
	43
	147,5
	0.9963209
	44
	146,97
	...
	83
	59,631
	0.9215572
	84
	54,953
	0.9095448
	85
	49,983

	43
	140
	0.9963949
	44
	139,5
	0.9959147
	45
	138,93
	...
	84
	50,743
	0.9115721
	85
	46,256
	0.8978643
	86
	41,531

	44
	107
	0.9959697
	45
	106,6
	0.9954479
	46
	106,08
	...
	85
	34,321
	0.9006267
	86
	30,91
	0.8847547
	87
	27,348

	45
	90
	0.9954964
	46
	89,6
	0.9949505
	47
	89,142
	...
	86
	25,147
	0.8880802
	87
	22,333
	0.8704623
	88
	19,44

	46
	55
	0.9949918
	47
	54,7
	0.9943591
	48
	54,416
	...
	87
	13,214
	0.8742768
	88
	11,553
	0.8545800
	89
	9,8729

	47
	33
	0.9943818
	48
	32,8
	0.9936722
	49
	32,607
	...
	88
	6,6518
	0.8587096
	89
	5,712
	0.8364297
	90
	4,7777

	48
	25
	0.9937257
	49
	24,8
	0.9929424
	50
	24,668
	...
	89
	4,1395
	0.8410261
	90
	3,4814
	0.8161305
	91
	2,8413

	49
	16
	0.9930755
	50
	15,9
	0.9921819
	51
	15,765
	...
	90
	2,158
	0.8229622
	91
	1,776
	0.7955747
	92
	1,4129

	50
	16
	0.9923275
	51
	15,9
	0.9913826
	52
	15,74
	...
	91
	1,7102
	0.8044983
	92
	1,3758
	0.7751728
	93
	1,0665

	51
	8
	0.9915080
	52
	7,9
	0.9905535
	53
	7,8571
	...
	92
	0,6552
	0.7841654
	93
	0,5138
	0.7524375
	94
	0,3866

	52
	2
	0.9908526
	53
	2,0
	0.9897967
	54
	1,9615
	...
	93
	0,1276
	0.7656392
	94
	0,0977
	0.7323275
	95
	0,0716

	53
	3
	0.9903824
	54
	3,0
	0.9891824
	55
	2,939
	...
	94
	0,1569
	0.7532696
	95
	0,1182
	0.7200478
	96
	0,0851



Py = prospective probability in the year y of surviving until the subsequent year y+1 
Ny = number of players in the cohort of exposed in the year y, obtained as follows:  
Ny+1(x+1) = Ny(x)Py(x), where x is the age in year y, and x=15,…,95, y=1975,….,2017; 
Ny+1(15) = number of players entering the cohort in year y+1, obtained as the number of players reaching age 15 in year y+1
Supplementary eTable 3. Person-years of exposure, expected rates and number of cases, observed rates and number of cases, and standardized incidence ratios with 95% confidence intervals by team

	Team
	Person-years
	Expected rate (per 100,000)
	Expected cases
	Observed rate (per 100,000)
	Observed cases
	SIR
	95% LCL
	95% UCL

	ANCONITANA
	13208.93
	2.44
	0.32
	15.14
	2
	6.21
	0.75
	22.41

	AVELLINO
	21507.25
	1.86
	0.40
	9.30
	2
	5.01
	0.61
	18.09

	BARLETTA
	15676.25
	1.81
	0.28
	12.76
	2
	7.03
	0.85
	25.41

	CHIETI
	19474.28
	1.96
	0.38
	10.27
	2
	5.24
	0.63
	18.94

	FOGGIA
	18178.29
	1.84
	0.33
	11.00
	2
	5.99
	0.72
	21.62

	FORLI'
	16139.33
	1.78
	0.29
	12.39
	2
	6.96
	0.84
	25.15

	L.R. VICENZA
	18027.85
	1.96
	0.35
	11.09
	2
	5.65
	0.68
	20.42

	LUCCHESE LIBERTAS
	20158.11
	1.88
	0.38
	9.92
	2
	5.26
	0.64
	19.02

	MILAN
	14038.89
	1.97
	0.28
	14.25
	2
	7.22
	0.87
	26.08

	MODENA
	21150.95
	1.90
	0.40
	9.46
	2
	4.97
	0.60
	17.94

	PARMA
	18677.97
	1.94
	0.36
	10.71
	2
	5.53
	0.67
	19.96

	PISA
	17998.91
	1.95
	0.35
	11.11
	2
	5.71
	0.69
	20.63

	SALERNITANA
	22080.93
	1.93
	0.43
	9.06
	2
	4.68
	0.57
	16.92

	SAMBENEDETTESE
	17333.93
	2.08
	0.36
	11.54
	2
	5.55
	0.67
	20.05

	SAVONA
	13250.04
	2.23
	0.30
	15.09
	2
	6.77
	0.82
	24.46

	TERNANA
	17120.99
	1.74
	0.30
	11.68
	2
	6.71
	0.81
	24.24

	TORINO
	14467.91
	1.87
	0.27
	13.82
	2
	7.41
	0.90
	26.76

	CESENA
	17508.60
	1.99
	0.35
	17.13
	3
	8.61
	1.78
	25.17

	NOVARA
	18278.20
	1.81
	0.33
	16.41
	3
	9.06
	1.87
	26.48

	PIACENZA
	18426.88
	1.92
	0.35
	16.28
	3
	8.49
	1.75
	24.82

	PRATO
	19910.00
	1.84
	0.37
	15.07
	3
	8.17
	1.69
	23.89

	UDINESE
	19401.04
	1.98
	0.38
	15.46
	3
	7.82
	1.61
	22.85

	FIORENTINA
	14480.63
	2.00
	0.29
	27.62
	4
	13.83
	3.77
	35.41

	GENOA
	18203.96
	1.97
	0.36
	21.97
	4
	11.16
	3.04
	28.58

	LECCO
	15801.42
	1.98
	0.31
	25.31
	4
	12.77
	3.48
	32.69

	ROMA
	14603.43
	1.97
	0.29
	27.39
	4
	13.90
	3.79
	35.59

	COMO
	20950.48
	1.96
	0.41
	23.87
	5
	12.19
	3.96
	28.44

	SAMPDORIA
	14495.15
	1.97
	0.29
	34.49
	5
	17.51
	5.68
	40.86



SIR = standardized incidence ratio; LCL = lower confidence limit; UCL = upper confidence limit.















Supplementary eTable 4. Age-specific standardized incidence ratios with different imputation methods in soccer players with missing data on the age at diagnosis
	Imputation of the mean disease duration calculated in soccer players with available age at diagnosis

	
	Person-years
	Expected rate (per 100,000)
	Expected cases
	Observed rate (per 100,000)
	Observed cases
	SIR
	95% LCL
	95% UCL

	<45 years
	686767
	0.50
	3.4
	2.33
	16
	4.66
	2.66
	7.57

	45-54 years
	161771
	2.70
	4.4
	5.56
	9
	2.06
	0.94
	3.91

	55-64 years
	95806
	6.20
	5.9
	7.30
	7
	1.18
	0.47
	2.43

	65-74 years
	45611
	7.20
	3.3
	4.38
	2
	0.61
	0.07
	2.20

	75+ years
	11363
	6.70
	0.8
	 - 
	 - 
	 - 
	 - 
	 - 

	Imputation of the mean disease duration of the general population

	
	Person-years
	Expected rate (per 100,000)
	Expected cases
	Observed rate (per 100,000)
	Observed cases
	SIR
	95% LCL
	95% UCL

	<45 years
	686767
	0.50
	3.4
	2.18
	15
	4.37
	2.45
	7.20

	45-54 years
	161771
	2.70
	4.4
	4.95
	8
	1.83
	0.79
	3.61

	55-64 years
	95806
	6.20
	5.9
	9.39
	9
	1.52
	0.69
	2.88

	65-74 years
	45611
	7.20
	3.3
	4.38
	2
	0.61
	0.07
	2.20

	75+ years
	11363
	6.70
	0.8
	 - 
	 - 
	 - 
	 - 
	 - 

	Markov Chain Monte Carlo multiple imputation (100 imputations)

	
	Person-years
	Expected rate (per 100,000)
	Expected cases
	Mean* observed rate (per 100,000)
	Mean* observed cases
	Mean* SIR
	Mean* 95% LCL
	Mean* 95% UCL

	<45 years
	686767
	0.50
	3.4
	2.07
	14.21
	4.14
	2.28
	6.91

	45-54 years
	161771
	2.70
	4.4
	5.19
	8.39
	1.92
	0.86
	3.72

	55-64 years
	95806
	6.20
	5.9
	8.44
	8.09
	1.36
	0.59
	2.67

	65-74 years
	45611
	7.20
	3.3
	6.75
	3.08
	0.94
	0.21
	2.70

	75+ years
	11363
	6.70
	0.8
	11.24
	1.27
	1.68
	0.11
	7.92


SIR = standardized incidence ratio; LCL = lower confidence limit; UCL = upper confidence limit.
*mean over 100 imputations
Supplementary eTable 5. Published reports on the risk of ALS in former soccer players in Italy
	Author
	Study period
	Leagues
	N soccer players in the cohort
	N ALS cases
	N expected ALS cases
	Mean age at onset (SD)
	Mean age at death (SD)
	Person-years of follow up
	Median disease duration 

	Beretta 20033
	1960-1997
	NA
	About 24,000
	8
	0.69
	40y
	NA
	NA
	NA

	Belli 20055
	1960-1996
	A, B, C
	About 24,000
	8
	0.69
	NA
	14.6% before 39y and 32.1% before 59y
	NA
	NA

	Chiò 20055 
	1970-2001
	A, B
	8,366 (7,325 born in Italy)
	5
	0.77 (based on PARALS and SLAP registry)
	43.4y (9.1)
	NA
	137,078 
	32.8m

	Taioli 20076
	1975-2003
	A, B
	5,389
	4
	0.22
	NA
	40.6 (1.8)
	204,125
	NA

	Chiò 20097
	1970-2001
	A, B
	7,325 
	8
	1.24
	41.6y (7.5)
	NA
	170,702
	NA

	Vanacore 201829
	1950-2016
	A, B, C
	NA
	33
	NA
	45.3y       (12.3)
	50.9 (12.3)
	NA
	NA

	Present study
	1959-2000
	A,B,C
	23,875
	33
	17.9
	NA
	50.87 (12.1)
	1,012,337
	8.3y



PARALS = Piemonte and Valle D’Aosta ALS; SLAP = Puglia ALS 
NA = Not available; SD = Standard deviation; m = Months; y = Years.



